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(54) PRODUCTION OF XYLITOL 
(57) Abstract: 

PURPOSE: Provided is xylitol useful in fields such as food and medicine by acting on D- 
xylulose a microorganism which was transformed with xylitol dehydrogenase gene and has a 
reducing ability, followed by collecting a product. CONSTITUTION: Xylitol which is useful as a 
low-calorie sweetener because of a lower calorie than sucrose and sweetness comparable to 
sucrose, has an anti- dental caries property, is used as a sweetener which can prevent dental 
caries, and is useful in fields such as food and medicine, is obtained by acting on arabitol a 
microorganism (e.g. Gluconobacter oxydans ATCC 621) which has an ability of transforming D- 
arabitol to D-xylulose, acting on. the formed D- xylulose a microorganism (e.g. Escherichia coll 
JM 109) which was transformed with xylitol dehydrogenase gene and has a reducing ability, 
followed by collecting the formed xylitol. 
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(54) a-BBl^Sl ^S-ilrU-^ 



^ t^-£- a€el#£l ^Ai^J«J-^^l ?v*> a^jHl-l^- ^-g, f-o] ^..H^i -fi-l-si-cf. 
■a-ixigS] ^l:i<Hl S^^^i -fr^fl A'a(nuld therapy)ofl ^]^s]3L S^-. 

€^11 a4lsll-2] ^■ga] A^IAV^ n]^;;- ^^ ;^l4,008,825S°ll 7l;^fl^ Hj-S]- :g-ol D-3.^2S.^:^°\ n-iSl-tV-g-^il 

A'-i^ 7]]yL$-] 7}^-^i\]6\] AjjAj-sl Hl-S], y^o^ D-EL^sL^:^^ ^o] Hl^c}^ 13-^0) o|_On^ ttfej-A-] a^,a> u^/ 
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°=1 ^S-^lk =r 5J4 Can. J. Microbiol., 31, 1985, 467-471; J. Gen. Microbiol., 139, 1993, 1047-54], 



o]^, €ILJS.A1 D-ol-fi]-al-l# o]^i}o] Ei^ell-^ ^S^Jsf^ ^i5l7M ^o^>go] 7^^^. Applied Microbic 

^lia-iCAcetobactersuboxydans)-! ^]^^°] D-^l-al-Hl-t-gr 't'S, 5l ^f!: ^1-^14 z]e|o 



°1 "j-'ti^- -^WHll- 5.3%1- Al-l-^l-cH 39% ^^S. a^em# ^^^l-^c]] 112AltV<:.l ±o_Z]t^, tcl-eM ^# ^ 



^lEP 403 392A^ m]^] S.?-]]^ (Roquette Freres)] il ^lEP421 882A3: (sflEll ^?|M)°1lTr MI^'--^'a-^<^ S-SL^ 4-§-5]-o^ 



^-i- jl^-t-a °J-^3l-7lI a-aE]# =r 5l4fe- ^^^Sl-^cl- (<a^ ssi:g ^11 1 0-258961 :£). 



^, ^ t'S^- a-aeii- cii^i-oiH^Tiiui-;^!- ^i-sisi-^}^ ^^^}s. ^¥ 's■^^ °i^si-# o-a-^ 

^ ^i^^ ^^7] <a^tv i^ias] ^jEfl^ii ni-s.^, ^i^^i-^ <Hii?ii5]^i<=i-^'Hi m 

^ ^J-'gSl AV71 -a^*!: 41- Hl-a-aj^ oj:h,io1| 4=^, Aj.7] D-a^l-S^iS. ^ISa]?'!^ 

Hll7l^-°]lAi AgA).si D-a411-^ii£l- «J-§-Al?lfe -a-?]!!- 

^ a-€2ll- i;-ll«MHS.7im-;^l# ^^-J^Sl-sl-^ -^^;^l-s ^1-^ ^^-i- S-^ ^]^S%^ 

^l^t>4. 

°l^^,^'tt^'^MJ-^l^Wl -a^^r].. 

Hi-^^ojlAl Af^s]^ HAS-t^ H^2l-t t-lls}olHS7lli-Hl# ll-SlSl-sl-fe- ^ :^A7\S. '^^A^m^ SV-flSj 5J-i= 

a. f^l^l nl^jl-^ Sl-^S) ^SjA 5>i=. H^Sll- cilsl-olHjLTim-Tlll- ■g-isHl-b -ff^l^sL l?l^lSl-Al-7i 

*V av-g.^ ^=3^l7l7Hl f-g-tt <y=J5-iS. NADH MaH-^-l-DlH <^}t-)]vl ^]^m^^E.S] ^fl^'t ^- 5i^r -c 

<^l-H-fe 4'-7l yV-g-ofl iL^Sl^T NADH^l ¥-^°l •i-f'^5}7l nfli^ol 5J c, 4^]S]o] t£*V fi- ifg 7f £^ E}^,"] rni 

e]# cll5MSJS.7ll4^11- °J-^5}S|-Tr -S-^d^FS. 471 olAj-l-i: ^^a^^A]?] ^ °-, D-3.m-S.^^S] Sl-g-ir ^^-^ 
aA^el*4- ^Sm^ ^l^Sl^^ ^ 4^ ^^-i: 5!-^r ''l^M^^lcf. 4-71521- ^Ia^^s] ^li?]]; 

4Mls)-7l], ;«11^ °1AJ1-* a^2l* Eli^MHSTflui-;!!)^ .y-^si-si-^ ^^^}s. ^^^^Ai7i7l ^sflA- 

a^eis DflsMH^iTim-^ll- °j3:si-3}^.^^;<> ^^€^^^1, a^5l# t-fl^MHSTfli-Hll- ^fe ^'^lal-'S 

acetl), ol-Ails.a]-El e1?|Bl-Aloili(Acetobacter liquefaciens), oHS^^-^l 3il-i^2l<^>-Ti(Acetobacter pasteurianus), 1 
(Serratia marcescens), aHlMlaVEflel-g- ^^^i-l) (Corynebacterium callunae), H.5llHl«l-tfl2l-g- '?}H.i-l<5}7lli-1)i(Brevibacl 
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badiofaciens), #5iS.Bl3li(Pseudomonas chlororaphis), ^^S.^± olHiCPseudomonas iners), sL^: 

iai El(Agrobacterium radiobacter), ol-S.HS.ii|Bi 4s}3li.i)^^(Arthrobacter paraffineus) , of = JLSa]-iil sj-olBS-^l-i 
i(Corynebacterium faciens), >^l = ^1i-l<il- ol-^Sa.5l-(Erwinia amylovora), l-el-^.^'-Bll 5l -g- s]lt^lac]^(FlavobacteriurT 
(Planococcus eucinatus), y£JH.M-i ^ia'!+iHl-(Pseudomonas synxantha), °lle]SS.Sa]i(Rhodococcus 
^S2^£n}oiA)l;i; ^'ial*S.(Streptomyces coelicolor), iS^Snfol/fli l-5)-'i^i(Streptomyces flavelus), iS^ 
4=l'a^li(Streptomycestanashiensis), iH^SDj-ol^fli HlS7lL.lo||(streptomyces virginiae), iS.^SD>o)Ail>; oJ-e)! 



''^y] ■a^tl- "l^i'-i-f-i^i, <^ll-l-o1, 3il?lo> iE]BlHli (FEBS Lett., 324, 9 (1993)) H 3.^7}^iz} 3.^,7}^ (DDBJ/C 
■a-SSl-^l-ir ^^7.}^ 3. ill all- cllsHH^Tlli-Wl- <y-5:5}5}^r ^^7}$] ^^afliE^J^ M\<^^- 7]^o.S. K^}o]T^i 

-\]^m]i^]o} ^il^i^i ffljEl^)! :§^^7.]7^os_^ a^Hll- n^l5Mcs.7|m>]|s oj-^-s^.^,.^ IF^^l-fe ^ 

l-^oi-2^J2-3i T4 DNA 5]7}7]]i\ yi^- al7H|l- At-^5>o^ ^sSftcK 

AJ-7lt!: Hl-fil- ^o] 7D^^- l-B)-A,D|;^s. p a. MorrisonS] "o'-'ti (Methods in Enzymology, 68, 326 (1979)) £fe ^ 

(Experiments in Molecular Genetics, Cold Spring Harbor Lab. (1972))!- oj^s]-^ if^j^.^. ^-^-S.] <«4!is11^.051 

51 a^gsH'^i B}-«Al^J ^ ojc]-. Aj-7i£|. 53.£E]S.Ai, <Hli?lls)Alo]. ^l^o] ^^-SAi A}J^^ ;^ o., |ac 

R E.S.3.B\ ^ tcf SS^E-], tet 2S£El, amyE S^S.E], spac S.S.^^ ^-^l a]-^^ ojc]-. pU 

nl^il.g-=>l i;-]l5}°lH3.7lll-Hll- -S-:£S}S}fe -^-^^t ^^-^-t "11, "J-^ A^f-I- ;^|.^^ol ^s.3.^]S]- --^ 

<a^-!]^l DNA°^ ^la^o'-'S . PCR, S-5}:f;DlE, DNASl 7]\3^, DNA?1 !f-sll ^ ^,^1, s^-^l^llK Ssl-oHS-Ai Aj-^i;)^ ^a^j 
and Maniatis, T., "Molecular Cloninq: A Laboratory Manual, Second Edition", Cold Spring Harbor Laboratory Press I 

aL-isll-^- Aj-7l*V n}^ ^o) ^s.*v 3^e)s. dJIsI-oIc^tIM-;^]!!- ^'-JlSl-^t-fe -^^7}S. ^^1^ ^-s^^ 

HA^ell- i:-ll^l-o]H^7)14;^ll- <a-3:§f3l-fa- -^^7.}^. ^l^tftA]^ "l^^l-Sl s^^cHl Aj-g-E]^ b)!^]^ ^V^^, n]; 

tV±-S^^A-l, =1-S^i, ^eJ-Si±, 7l.>^^5l] ° a]- ^7>; ^^4^. 3:4=. ^Hlf. 

^±-a^-SAi, %A!-°j-a.^, -gsi-^i-i^ 5E^ oj^v^i-i^sl- §^ ^71 ^i-a^-g; cfl^ 7i-^^-siii-i!i- t-S- -R-7mi; 

^7] nl^t °J'Sii2.A-l HlE[P] is. ^t#4 7^0. S]- A^JJ^ OJO.^ *>-ffAl?li^ ^Jo] 4tZj*l-CK A^Vy] 01 

S7121 i£7j5Hl^i 16 i-l];^] 120A17J. ^01- -S3sl.i=. 7^01 4t^«]-t:K Bflo!= -^E^ 25 i-ll^l 45 "CS 

AJ-7l*l: Hl-sl- 7^-0] ii]]c,^s\ ^-flif- t-frsfi^ Hfloj:^, wro^^-^-fEi -e-elEH T^^l M]^, 2b -i^^:^ialsM 

^la, Jf^ila 4^#lr ^ -S-sl-i-l- JI^SMtI -^-a-^ :il^sl- 1-^1- D-a^l-^iiiJl- ^*-a1-71 ji, uJ-g-Al?^ aj-g- i*]-; 

^#Sii7]- ^ ajr^f-llA-i Hl-t2|3l-7)l A}^^ ^- 514. £*v, #^2Ais.Jf-Ei D-H-ai-S-iil- ^S^Vt ^- XJb 

°^11-1-^, aAjejl-^ iiis]: D-<^l-Bl-Hl*-t- D-H^l-S-iiiS. ^SAl^g ^Ia^^a D-oJ-aVHll-t- «--{ 

m*i 5Jb -s-^* "^KM-* Hll^l^i^i BrJ=^l?I ^- ^^"gsi Dl^Si-lr Hll^ll- A^-S-sM Bll 

5it °l^il-4 t^l 2ltt> Hll^l^-<H|Ai a. Dlxg^^ HlllfAl^j^aA^ AjAVSV - OJcK 

D-c^^el-Ull-l- D-a^l-Siia ?l^Al?J - nlAgi-o^ ^IS^, ^^HiiM^Ei o}3_3_s.^B], o^asi 

SEil^i, HSSl^l^Bl-Ellsl^, 1=f£a'-l-i, ^^5L^±, iaSA>=Alul-, itl-lSM^i, Hi HSli, °l-Eli:DVJfEK <5\ 

°1 51^1-. 
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^-]^ "-^Hm], ^o'-7l <>iT^*i- ^]'§^°] °]]^^ ^^S.}^^n (Gluconobacteroxydans), #f-5Liiii|El <^M'^] (( 

Bfliil^ -Sr-°114^1'aii (Agrobacterium tumefaciens), ti^t\^^B\ (Agrobacterium radiobacter), "0:^^:^: 

paraffineus), o}^:E5.^-e1 sj-o) j^^jel E^-nji^i-i (Arthrobacter hydrocarboglutamicus), ol-SH^Hl Ei ■^^]Si^ 

ammoniagenes), c^Hl-al^l-f- (divaricatum), a.B)liJl e[Ellel^- 6V£Biie,ji^ (Brevibacterium lactofermentum), iLEflula 
(Brevibacterium ketoglutamicum), M.e)lHl«}-t1l5^-g- (Brevibacterium helcolum), H-Eflulaj-Eflel-g- (Breuibi 

Immarlophilium), j±EllulH|Efl5l-g- hIvjIa. (Brevibacterium lines), H,el|Hl«VEflsl-g- (Brevibacterium prot 

HelMlHi-EflBl^ oj-^SofAjc^a (Corynebacterium acetoacidophilum), ^2] tfl^'-Ellsl-g- oj-Alls-i-^El-nl^ (Corynebj 
Sull-al (Erwinia herbicola), -^1 Heli-arElln] (Erwinia chrysanthemi) , #al-aa^-Efl2]-g- s|lsllzz.elfe- (Flavobac 

sl-iial-Ellel-g- •^ilfif'-ai (Flavobacterium sewanense), 1 £l-Jie[Ellel-g- H.B)lii (Flavobacterium breve), 1-Bl-a.al-Eflel-g- 
^l-^c-l^l- ^JlM- (Nocardia rugosa), (Planococcus eucinatus) , n]^-A]s] (Proteu 

#1^-5-ell^i (Pseudomonas fluorescens), T"S.Ji^i i^J-eli (Pseudomonas ovalis), ^f£-S.i4:^i 
testosteroni), Tr£JZ.M-i '^f-Hlf-^lt^ (Pseudomonas aeruginosa), 5.^51 (Riiodococcus eryth 

-f elI-?-i (Staphylococcus aureus), hImb]^ uil^^m^ul (Vibrio metschnil<ovii), ti] ue]^ El^Tlltfl^^ (Vibrio tyroqene 
>-Ea)]_£p)-o|,^-])>. ^cgalf-a] (Streptomyces coelicolor), iS^gSDl-ol ^i):^^ i-sl 'flT^,^- (Streptomyces flavelus), 
i-l-^l-a^li (Streptomyces tanashiensis), iS^Snfo) a])^ Hl27li-|ofl (Streptomyces virginiae), iS^aSDj-oMili 1 
^ili (Streptomyces viridochromogenes), (Aeromonas salmoniciea), af^i-f-i -^-al^i (Be 

freundii), i^l-claS-^^flel-B- 'as.i-|o>€f- (Microbacterium ammoniaphilum), 'HIbI-eIoI- (Serratia marcesc< 

i-f-Sii^i-Ei 4^1'a::i (Gluconobacteroxydans) ATCC621 g-f-^tHj-E) a^u^aIuJ-^ (Gluconobacter suboxydans) I 
delmarvae) AJ1983ol-£l5.iZ.a[E-l ul>,^^>, (Achromobacter viscosus) ATCC12448'^fHS5LBi-El eJ-e]^ (Achromob 
(Arthrobacter citreus) ATCC1 16244^-^514^1 (Arthrobacter tumescens) ATCC6947°l-SS^H] Ei nl-sl-sil i-i 

MVEi al-el-Bliil-^-i (Arthrobacter paraffineus) ATCC19065ol- = HiS.aJ-E-1 Ji^f-Ej-nl^^i (Arthrobacter hydroc 

divaricatum) ATCC14020tLc]lHlB|E|e]-g- (Brevibacterium lactofermentum) ATCC13655Jie-)li:ila|EflE]-g- 

s11tilH}-Efl5l-§- ^-if- (Brevibacterium fuscum) AJ31240.sflalMi-Efle]-g- n\S.-^^T^\-^]^ (Brevibacterium ketoglutamicu 
e1)Hla]-EflEl-g- EfliEl-Ail-g- (Brevibacterium testaceum) AJ1464H.Efl«l^-EllB]-g- (Brevibacterium roseum) ATCC1 

(Brevibacterium protopharmiae) AJ3125S2li-11^i-Efle]-g- oHJE^ff- (Corynebacterium acetophilum) NRRLB34213el 
acetoacidophilum) ATCC 13870H51 Lflai-Eflel-g- ol-/1|s<^M£^# ATCC 21407Helifla]-Efle)-g- <:.).,(fls#^El-n]^ (qq 
el- (Erwinia carotovora) CCM969i 9}S.S.S.^ AJ2992°^S.^^o\ slHlS-e] (Erwinia herbicola) ATCC 23822 

AJ2478l-a}Ji^-Hlle|^- ol-f?l El-fe- (Flavobacterium aurantinum) AJ2466l-2l-iB]-EflE]-g- eflq-fe- (Flavobacterium rhen 
meningosepticum) ATCC 13253°t-°l3S.3f-rh^ CCM825ic5'>S.t:lol- iaj-f]- (Nocardia opaca) NCIB9409i--?]S.ti|c 
-f± EllHTllel AJ2770S-S7hi!s|' Sn/IH (Morganella morganii) AJ2771HSsl.iM^!]-Hll5)-S- (Proplonibact 
(Pseudomonas flourescens) IFO 37571'rtiiM ft^fiBll'Sli (Pseudomonas flourescens) ATCC 13525Tr-HJZ.M-± 
i (Pseudomonas mucidolens) ATCC4685if iliiLf ^- (Pseudomonas testosteroni) ATCC17409ttE: 

ATCC 4273^£^f-i £.£a^-f i (Rhodococcus rhodochrous) ATCC 211995.£af^i S.S.3.S--^-± (Rhodococc 
155925L£a^i#- ATCC 19070i:£5LAl-e a] 4 ^i\]o]] (Sporosarcina ureae) AJ1232iH}-il3L51^i '^l-fsfl^i (St£ 
ATCC19425'5i'-Eli:4°1^11i «l-i-a}Aili£is.5L7llEil:i (Actinomyces violaceochromogenes) IFO13100?lEf4£:tael<^ 
ol^Ui aslA^l-gr^i (Streptomyces griseolus) NRRL B-1062iH=4.£°HAflri: (Streptomyces llvidans) IFO' 

(Streptomyces virginiae) AJ9053iS^SPl-°l'^fli SiE]HliE^^:i (Streptomyces antlblotlcus) NRRL3238iS^SDl- 
vlrldochromogenes) IFOSIIS-^HS-S-i-l-i -yrS-i-i a] t]- (Aeromonas salmoniclda) ATCC ^A^^A°}■^'4■^^^^■i■ ■^M 
thiaminolyticus) lAM 103o|li?ll5l:^lol- (Escherichia coli) lAM 1204'^li?ll2]:*lol- ^el-o] (Escherichia coll) lAM 

freundii) IFM S-364'^laS^tfl2l* ^^^M^^f- (Microbacterium ammoniaphilum) ATCC 1 5354^1] 5]-e]o1- olaL^ll^: 
citri) IAM164B''l-aS.aei-El AJ2394^ Fermentation Research Institute, Agency of Industrial Science and Tec 

International Trade and Industry)^ 1984'd ll ^^^S. FERM P-74015. 7]Ei-s]oit:]-_ o] 2000^3 1^ 

a.-e)lBlBi-Efl5^-g- EfliB]-All-g- AJ1464b Fermentation Research Institute, Agency of Industrial Science and Technoloqv 
Trade and lndustry)«>ll 1987id 7-t IT^^S. ^^^S. FERM P-9469S. 71^-51^4. o] 2000^3 1-t 6«14S. ^ 

u.B)li3m-E)l5)-g- SS.S3l^Si^l<^ll AJ3125^ Fermentation Research Institute, Agency of Industrial Science and Technc 
International Trade and Industry)''!] 1995\1 2-S 23^^1-S ^^-Sisi FERM P-14784S 2000'd 1 

«>ilS-¥^|i-|ol- AJ2992fe- Fermentation Research Institute, Agency of Industrial Science and Technoloqv, Mil 

and lndustry)°ll 1987\i 11 ig-a^^l-S. ^e^-^^i fERM P-9135S 7lEj-s]^4. o] S^fe- I987'd 10-i 27ll;^l-S. 7 

#£l-a-a|Eflel-g- t'l -f^tEl-ff AJ2466Tr Fermentation Research Institute, Agency of Industrial Science and Technoloqv 
Trade and lndustry)°ll 1984'c! l€ 20'^A:^}S- ^^^S. FERM P-74025. 7]^^^^}. °] 2000'd 1-i G'^A^lS. ^■ 

5114^? AJ2468'& Fermentation Research Institute, Agency of Industrial Science and Technology, Mil 
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and Industry)-^]] 1985id 91 30114£ ^'^^S. PERM P-8459^ y]^s]<^u}, o] ^-i. iggsuj 4^ 21°J^1-^ 7]' 

l-efaHi-EllEl-g- ^la>yli AJ2476'^ Fermentation Research Institute, Aqency of Industrial Science and Technoloqv I 
S PERM P-7052S 7]^^]^^^}. o] ^-.^ 1984^^ 2I 213^>S 7)h{-oj= o|;aElSJAn], ^^^^S.^ PERM BP 4/ 

-tS^e]- E) 311^21 -g- AJ2636-&- Permentation Research Institute, Agency of Industrial Science and Technoloav Minr 
PERM P-9470AS 7lHV5]5iuK <.] 1998^3 111 2'ilxfs 7]^^^ o]^m^o_^_ ^Bh«ii^ PERM BP-& 

i^Efl^-i E^lM7]]El NRRL B-11344fe Agricultural Research Sen/ice Culture Collection -^ll 1978\1 7l 13<a43. 

iiilEfl^i sflMTllEl AJ2770^- Fermentation Research Institute, Agency of Industrial Science and Technoloqv Mini' 
and lndustry)«m 1985id 111 28«14S- ^^^ll 7]^±S. 7] -^s^ -JiL^l , =rS[«li^f PERM BP-941olt:K ' ' 

Ajul- -f sjlo)] AJ1232fe Permentation Research Institute, Agency of Industrial Science and Technoloqv Mil 
and lndustry)oll 1983>d 41 25'a;^l-^ ^-^^S. PERM P-7050^S 7]^^°^^^, c] 2OOOHI 11 6lJ;^^iiL ^^1 7] 

#5fii«i-Eflc]-g- ^?)-^ AJ2478igr Permentation Research Institute, Aqency of Industrial Science and Technology Mil 
and lndustry)°11 1983^1 4l 25^^fjS. ^-^r^S. PERM P-7053iLiil 7) eJ-kI 5ic>. o) 5.^-^ 1993^3 9^ 9<a^l-^ 7] 

-fi-Ajul-^i AJ1656-g.- Permentation Research Institute, Agency of Industrial Science and Technology I 
Trade and Industry)^] 1987'd 11 ^9°MsL ^n^^^ PERM P-9133ii^ 7] hi- si) 5} c]-. ^-i=- igggvj ■ 

eflE7|)e| AJ2769^ Fermentation Research Institute, Agency of Industrial Science and Technology Mini« 
and Industry)'"!! 1983\1 4l 25'a;^l-S PERM P-7057^ 7]^S:]-}It:}_ o] -g--i=. 2000^3 11 ^4 7]^ 

H] H.5]i ElSTlli-ilih AJ2807^ Fermentation Research Institute, Aqency of Industrial Science and Technology Mini' 
and Industryjofl 1983id 41 25'a^l-S. =T^^S. PERM P-7060^3. 7]^^°it\, o] 5^-^ 1997^1 3^ 4°J^7.}s. ^-4 7] 

<^}3.S.S.^B\ 1^1-3 Hfl AJ1983-g- Fermentation Research Institute, Agency of Industrial Science and Technology, Mil 
and lndustry)°1I 1998\1 11 ^6°iAS. ^^^S. PERM P-16593^^ 7]n^$lu}_ o] 2000'd II 6<a^l-S>>ll : 

H sflHm-EflH^-g- #S.:a.^ AJ1563^ Fermentation Research Institute, Aqency of industrial Science and Technology I 
Trade and Industryj'fl 1998V3 11 IB-U^^l-S. ^^^S. PERM P-16590A^ 7Ms\'^t^. c] 2000^3 11 e^ji^l-k 

H-5l|tilH]-EflE]-g- ^-A.^ AJ3124fe Fermentation Research Institute, Agency of Industrial Science and Technology, Mil 
and Industry)"]! 1985\3 41 23'a^^l-S. ^^-^5: PERM P-8194JL 7]^s\<^l::^. o] 5-.^ 2000'd II 6°A7.\S. ^4 7]^ 

S.S.7}^iz\- S. = 7l-ul AJ2771^ Fermentation Research Institute, Agency of Industrial Science and Technology Mini' 
and Industry)^ iggs^d 11 1611;'1-S. ^^^^S. PERM P-16594S. 7]^^'^^:\. o] -[998^ 9l 9<a;^l-S.>^l 7|i 

?1 E]-Al-SriSsl 0} 3] AJ9458^ Permentation Research Institute, Agency of industrial Science and Technologv 

Trade and Industry) i 1998td 11 le^J^FS ^^^S. PERM P-16588S. 7]nz]^x:}, o] 2000^3 II B-^MlL ^ 

:iil=^iS.-o}o]A]\± ^-5}tffli=L^ AJ9012fe- Fermentation Research Institute, Aqency of Industrial Science and Technolo 
Trade and lndustry)fil 1998^3 11 ^6°A7.]■S. ^^^S. PERM P-165B5S 7) Ej-s] ^Jcf, -g-=;ii=. igggv;) g^l qo^t^s. ^ 

iS5jj]SD}o|/-)|^ t:ils.7]i-]oi] AJ9053^- Fermentation Research Institute, Agency of Industrial Science and Technolo 
Trade and Industry)^ 1998k3 II 16?1-^}:S. n^ej-Bijg: perm P-16587S. 7]e^i]<^v]-, o] ^998\^ 91 9°A^]-S. 

'i^A]^ n^LSiLB} CCM969, l-e|-Jiel-Bll s]^- slMn.^^- CCM1080-A, 3JjL5i^^^ CCMB25 -Jj ^al-Elol. u}n 

h:.nmo} NCIB9409 S ^JLA\ NCIB 8926^- 4-g- ^l^^S^E-] c^-^7}^t}iz}: National Collectiot 

i-^^ZicHj-E^ ^^]^-^ o}^ 4^1 IF014819, l-^2ii«-El o}A}o] IF03276, ^^^S.3.^± <^H-2)l-?-i IF03761, 
?!riLi!iJf-El o^^7}^'i}T:]-. Institute for Fermentation (Osaka i^H) 17-85, Juso-honmachi 2-chome, Yodopav 

^^5ibLn^ lAM 1842, 3LjiLalJ2.MH[Efl5l^ IAM1725, <t2>e|7llvil^ m^]^ IAM1015, IAM1725 

1137, 53 £l^Vss.ul-:i A] Eel 648-g: 7|?1.5.^^-El 01 ^.^j,- institute of Molecular and Cellular Bioscie 

'>\]±m^]o} iFM S-36^ 4-§-^3i-¥-Ei y^7y^-t\^: the Research Center for Pathogenic Fungi and Microbii 



http://patent2.kipris.or.kr/patent/XML/1020000005838/102000000583., 



2008-03-10 



K!PRIS(^7fl^*l^iL) 



511^1^1 6 / 12 



^1"^ if^^ 7l^^^-!f Ei °]^7}^5l-c}: the American Type Culture Collection (^4;: 12301 Parklawn Drive, Rci 

oil- "l-^i'-i- 4-§-£lfe Hll^l^ ^-'^^1-7)1 ;^l|SVSlxl ^Ad], Ej-^o], ^^o) ^ 07] o]^ ol-ulEf 7^ 0-o|| li 

Hll'Jf 2:^ 2?!: ^--g^l-T)! ^jOd^, ofll-i-cH, pH 5 Ml^l 8 ?! 25 ^1^1 40 VSl] ^S. ^^-d^M^^ 12 vfl;^] 72>^1?> 

20 60 r, Hl-^'-2!sWlfe.30 ^^1 40 t:<^-*1, pH 4.0 ifl^l 9,0, «l-%i-alsl-7|lfe- 6.5 ^1^1 8.Q°\]-^j aj-g.^ 
a} »asl-^ ^ "ast^AS 1 M)^l 100A1?>°14. at>, ^ -iV-l-^l 7>t!-^£^, 

at, ^1^?!: ^]^S^-%: D-'^l-El-Hll.^ t-fi-^fe Hfl^lf^'-il^i h11'8=^1^Jj5.S.'«1, D-4al-al#S.-^-B-l D-H-ai-S-i-il- 

'y-7lS> Dl/^i-o] a.;g£^i^ §t:)-:^^Hii^El H^^-^ (Gluconobacter cerinus) , #f-SiiHi-El (i 

¥ri,^El-^e|<^l- ol-^?}Elol- (Frateuria aurantia) 

^^ 4^ S^fe- 7^iq-;#f-Hiiai-El IF03262#^MiiH]-El ^aI^V:?; ATCC8147#^Siiaii-Ei ^a] 

f-atai-Ei ^A]ia-i oj-f: A^ u.4a1^a, |F03172#^SiiBi-E-l -^Aji^tX o]-^ a^ y.4Al^i IFO3130<iMflM4E^ <=l-^ilEl 
m± ATCC621 ^ #^Hiiial-El ATCC8147, <^l-^flSifl-E] o}^^ c.}^ 3.^^ ATCC14851, ^ <5HllSti!-Ei 

#f-^ii^E-] >^ll5liri IF03262, l-^2ii^-E-] ^Aj^^i IF03293, l-f-Hi^^El ^Aj^i, IFO3250, ^^HM^-E-] -^^ 
IFO3130, ^-MlS^-Ei al-i^E]<il-iri IF03222, <^HlSBi-Ei IF03223 ^ o}^-^b]o} if 

1^1 '^^-I'^l IAM1839-C- 4-§-^^-T-El "tln-7l-^sfc]-: the Institute of Molecular and Cellular Biosciences (^1 

nn^ m Mii^i^ 'LVi^, <=wei-4A»ii ^7] ^-^^^ ?}^-5}^ J, 

HS-^i 51 s}-£-£.isi- c-lA}?KMH, « ^J-^ #2l47l-EMH7]- «t-%i-2lsl-tq-. ojs. i!ri^ 
S4i€j5.aA^, ^i-S.q4 71-i, ^i-S.u|<^l-^, ^o] AV-g-^lc]-. ^7] o1^o.^a-1, nj-ai-il^ ^l^r, °]^, <= 

«11<S= EtV ^^sfTil °l^<!i#^ "Jtv^^s., 5 m^l 8S] pH 'S^lvMA-1, 25 Ml^l 40 r 

Aj-7l*V 421- ij-o] ^jAjsi a^ell-^- -i-^^si 4'?3iiil 4^ -g-elsM =^^d« 4= SJ4. "-^t^^}^, °11-&1-<H, 

^ t^^^l 45]-^i, a^H]l-i- D-^ei-uii- D-H4ll-S5.i^s-fE-l s^t^^s. ^i'^Jt 4^ S14. 

S^j: Shodex SC1211 (Showa Denko, Japan)"!-^-'^-: 50% <^}4S.^B.^/50% Ca-EDTA^l SOppm T-S-'S'l-n-^: 0.8 w 

60 •C7^t-: Rl la^elf- tflsHHSTlli^Hil- '^^^mi^ ii7l)HlAl°l- -SH) 

41 ^-^°114 41 tJii 1 5 2iL SAjsl Ttl-ellJlElH Ait-i- 51-^^ j?^-^5|]^e)je1- ^-AjsVi:]-. 
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41-71 -a-^S] 'y=^ ^ijl-l- EcoRI S BamHI^ S-sll^l?! Jl, pUCIS (Takara Shuzo)S] EcoRI ^ BamHI ^A'^Jl'Hl 

71 a^Hl# ctlsHHSTfli-i-;^!!- 'Li-:£S|-si-^ -H-^^H- ^^-fi-^l-^ lac z -fr^/^Vl- S-^ -g-^i- ^^^s^i lac ss.a 

^^d^^ c-Hsl-olBS-TflL^;^] 4#3|- §<^] ^^t>4. L iJfl^l (S^s io^, an ^tl- 0.5%, NaC 

Sl-i- 1 in«?-<H] 30 ■CoH^l 1^-^ HV-g-t =^^«S«!:Cl-. NADH NADPHS] ^S-tV-t 340 m<>i^S] ^^^S. 

a ^4, 3.9 U/mg°l '3,^Ell- Ellsfc:.l:E5L7lli-Hl o] ul-E|-u}i=- ijVPf , i:fl2:-g-iLsL a1-§-e1^ 

^JAHI 2#f-^t^5iEl ^^]^^ ^ £l^jEl# ciisFolcjiLTlluV^ll- ol-^sl-sVir ^^S^l-S ^^?1SU]?J ofl^^ll al ^] o]- 
0.5%, 3% 'a^J:l]:# 2%-t %-S-«r>i^ Hll^l (pH 6.0) 3 nrff: if-sl-^r ^l^^ti ^tlf^^l?! Jl, 30 tiA] ibaI^V 

1- 0.05%, 7^S]-1- 0.001%, n-^Sl-# 0.001%, D-<^l-5l-Hl« 5% 5l ^-il-^^ 2%!- t-B-^fe ulj^I (p^ 

(2) D-£i^l-JLiiS^El£l H^ell-Sl ^S^V^7l >(11il- ^1-71 =^s^v D-H^l-^iil- ^i-^«>^ afl^^l^-^-El 

■Sl^l, ^1-71 -a^tl- 4-2. ^tl- 0.5%, 0.5%, 3.71 -^1:^ 0.5%, ^-a-'y-S.-ff 0.5%, ■y^ol^-i 

6.0) 4 mm £t!-5l-^ A]13?.H1 ^v^f^^jfU, 30 r'>ll^i ^I'tA]?]^^ i6a)^> arj:A]?J4. o)*-, a,]^] Aj-y 
SI 2]^ "S-S-S. 7}5}JL, 4ARV ^°J: urcl:^ ^1^*V4. 4'-7l*V til-S]. ^o] Hfl^^lf. (i)oilA-l ^ss] D-a^Jl-S.iil 

^J-71 (1) ^ (2)S1 #^Sii^i-El 4^1tVi!i « H^sll- EflgHHSTim-^m ^-^^}S. ^^^^ 

■^Aloii 3^f-aiiaVE^ ^ H-^els r-flsj-oiHSTlM^fil* ^^Sisl-sl-^ ^^?1^^1?1 'fli^flal^lo} 

0.5%, "Ji-jl. 396 ^ ^>a-^^# 2%!- t-^^^ n^] (pH 6.0) 3 rd^ S.^^-^ ^m^<^] ^^^l^^^, 30 fHl-H 

tb«, -^isi- -3-4*1-711, -a^Hl I'fl^l a^5l# c-Il*MHS7il4^ii- -a-ssi-sl-^ ^^;^l-a ^^^^ai?j oji^-j^jei^ 

-a'&^l- n-=rS>l: 0.001%, D-<^l-Bl-Hl-t 5% ^ ^-ii^i^ 2%!: fl-B-^fe sfl^l (pH 6.0) 4 mi-f- at^l"^ ^1^?1"H1 ^f^-^1 
£;<llS.Ai imM^l aif^ 41-71 till;^Hl 7l-*l-Il, 4^1^: -g-^V Tfl^ flll1fAl^c|-. 

1-SHiiB^E-l 4^1 tVi ^ a^al# t-flsMHSTim-^ll- °d-S^«l-^ ^^^1-s. S^^S^i^ ^i?llHl^l<^V #el-oi2l -g-^ 
0.001%, %^"ol-^ n-=rSl-# 0.001%, D-<^l-2l-all- 5% ^ ^-iVzl-^ 2%1- ^^--n-sl-fe- uj^l (pH 6.0) 50 ine-i- 5%1-^rl-^ 50 

ZL 5%2] D-°}mWS.^^] 50Al7j:ol| 4,4o/„o| ^.c 38%)^ H^el*°l ^^=14. 

%JL ilAjoil 1D-ol-al-«ll-S.^-El D-H4lt-5.i^2l ^ii^J-1.8% (w/v) '^l<S°Ji (EIKEN CHEMICAL CO., LTD. ^la)# 
1011 ufEl-yfl 4Z|£1 SsflE. Aj-71 ^^^> Hfl^loil Jgf^Al^ 30 ^^A^ 2°J?> ^^^^ mmA. 5^11: ^l-a^^l^l 2] 

4 afl-* S^ll- 0.1M °J-a-'g (pH 7.0)f^°il ^^^^S 5%Sl ^sl-Al^lc]-. ^s] hIh (Blospec Product 

D-ol-El-uls ^ NADl- 1M Tris-HCI ^Vf-oJj (pH 8.0)°11 44 5% (w/v) ^ 10 mM^^l *1^ -g-'Sll a1 7] ji, 4 Al^i^j-f 

^i'^LV^l D-H-ai-S-iil- HPLCS. #^t>4. ^41- S 1°11 M-^'dlcl-. S I'Hl 44-^ Hl-Stl- ^y-o], 4 ^^fl^- A>.g-5M D- 
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ATCC1162^ 
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^ AJ1563 

a £11 Ell 



3.40.10.30.10.60.30.40.71 .30.81 .00.90.10.40.50.50.51 .30.30.10.50.40.90.30.10.10.10.10.10.31 .( 
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IAM1725tP 
ATCC796S 

ATCC11048 

^14 n^- 211 -11 
PERM BP- 
6979iEl-a] 

MF03761U1 

-^1^1 

:43H1 
ATCC7708 

S.7lltili 

PERM BP- 
[5848 __: 

?J D-<=l-el-Hl#, 3^al» ^ D-H-^aiil- 4 Hll^loU io/^5^ 7|.s!.r:l-. S. Z'i ^}^^ S^ll" ^J"?] -a^^t 

5^1- 0.1M oj^Jr-a ^tf-^-q (pH 7.0)f^°11 ^^^^^S. 5%^ ^£3. ^^a1?Jc1-. -^s] hIh (Biospec ProducI 

D-4el-Hll- ^ NADl- 1M Tris-HCI (pH 8.0)i z]-z]- 5% (w/v) ^ 10 mM^] slf^ ^ZS. ^n^-]9]jL. 4 ^1^^< 

ai, ^A'^V^ D-H-ai-S-ii^ HPLCS. ^^StVcl-. ^^f^ a 2'=>I| ^^m. S. 2<^ ^Hj-vS 45} ^J-°l, ^l" if ^11" ^l-§-sM 



fM2J 

K^El icDl>e|- Pl-%1:irAfcC1 9425"51^e1 iipfo] /ili^H] tij^IlilllkaTirMl'^i IF01 31 00>1 
iiEjijii^^ NRRL3238:iM2^SDfo]xi]-t 9M^o] ATCC19093iS^S4°l ^fli 
|E4°l^ll^- aal-^ll-ir^i NRRL B-1062AS^SPl-oMli aflSl-ell ATCC8664iS^J 
ATCC21379iH=aSD}°Hi E]-i44:l "a^] i ATCC15238iH^SDl.ol^-i^ h1S.7)t-1 

Mll^Hl 5%^l 7|-t4. (%)ir ^--sV-§-2] (w/v)%£ aA]sl4. 

a 3011 4e1-\!1 ZVZV^I S^fls. ol^a^ Hij^loU ^cj^^l^^ 30 r^H^i 1<|l7j- ^eVaI?]!^ Hll-^Al^Jn)-. °11- «1 H H]lo]=o_S 

^^tt4. ^si-i- a 3<^] ^mm. 



msj _ ^ _ 

i§¥'i"iWEr^li2l^-i: l'F03262#f-Hiuii|ii'>Al tVi ATCC81 47l-^2i-_H!-Ei ^Aji 
|lF03292^f-3iie|E| ^Alefi IF03294#f-3iiia|E] ^aJcJ-^ ^A^i IF0318! 
H-HIEHI-El c^MeI <^}#H^5]t5- ATCC14851<='Wsa!-El e] fljal-A] oj^ ATCC148354- 
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<110> AJINOMOTO CO., INC. 

<1 20> Method for producing xylitol 

<130> 5-1998-096241-9 

<150> JP 99-031464 

<151> 1999-02-09 

<150> JP 99-197621 

<151> 1999-07-12 

<160> 2 

<170> K0PATIN1.5 



<210> 1 

<211> 26 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> primer 

<400> 1 

cgggaattcg atatcatttt aatgaa 26 

<210> 2 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 2 

ggcggatccg cagtcaatac cggcataga 29 

^?-*1 

^^^1-2 
^^f-3 
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